Deep-sea hydrothermal vents are among the habitats that host the most diverse microbial communities on the Earth. It is promised that hydrothermal vent microbial communities play a major role in the circulation of energy and materials in the global oceanic and suboceanic environments, and even provide important insights into the origin and early evolution of life on the Earth and extraterrestrial life on other planets and moons. Deep-sea hydrothermal vent ecosystems are strongly dependent on the primary production of symbiotic and free-living chemolithoautotrophic microorganisms that can obtain energy from inorganic substances such as H2S, CO2, H2, and CH4 derived from hydrothermal vent fluids. The diversity and abundance of these energy and carbon sources at hydrothermal vent fluids are, in turn, controlled by subseafloor physical and chemical processes such as fluid-rock interactions and phase-separation and -partition of fluids. Therefore, linkage between rock （magma） , hydrothermal fluid, and ecosystem is a key to understanding how deep-sea hydrothermal ecosystems are generated and sustained. In this article, we approach this whole "Rock-Fluid-Ecosystem linkage" with the two separate sub-linkages of "Rock-Fluid linkage" and "Fluid-Ecosystem linkage" , which have not been addressed by the individual research fields of the Geochemistry of Hydrothermal Systems and Hydrothermal Vent Microbiology, respectively. Here, we overview the progress of understanding the "Rock-Fluid" and "Fluid-Ecosystem" linkages, both of which will establish the basis for an integrated "Rock-Fluid-Ecosystem linkage" . In seafloor hydrothermal systems, three major physical and chemical processes affect hydrothermal fluid chemistry: （1） chemical interactions between rock and hydrothermal fluid, （2） volatile inputs from magmas, and （3） phase-separation and -partition of hydrothermal fluids. The chemistry of hydrothermal fluids is primarily controlled by subseafloor fluid-rock interactions, and chemical behavior during fluid-rock interactions is constrained by phase equilibria among primary and secondary minerals in rocks. Therefore, the chemical compositions of rocks and pressure-temperature conditions of fluid-rock reactions play dominant roles in controlling fluid chemistry. Volatile inputs from magma to hydrothermal fluid are conspicuous in arc-back arc hydrothermal systems, due to the remarkable enrichment of ＊ 独立行政法人海洋研究開発機構プレカンブリアンエコシステムラボユニット ＊＊ 独立行政法人海洋研究開発機構深海・地殻内生命圏研究プロジェクト
Relationship among Fe, Cl, and in situ pH in hematite-magnetite buffered-hydrothermal fluids at 400℃ and 500 bars（after Ding and Seyfried, 1992） . . 'CP' denotes critical point of seawater. Fluids that intersect the curve at pressures less than the critical point produce vapor （boiling） , whereas those that intersect the curve at pressures greater than the critical point condense brine droplets （brine condensation） . There are two possible processes of phase separation in the seafloor hydrothermal system: （ A ） decompression-induced separation at discharge zone and （B） heat-induced separation at reaction zone. 用（Spivack et al., 1990; Berndt et al., 1996a; Shmulovich et al., 1999; Driesner et al., 2000; Foustoukos et al., 2004; Liebscher et al., 2005 Liebscher et al., , 2006 Butterfield et al., 2003） and （B） experimental data （Foustoukos and Seyfried, 2007a, b, c） showing elemental fractionation trends relative to chloride during fluid phase separation. Gases partition strongly into the vapor, and neutral species, such as SiO2 （aq） , also have some affinity for the vapor. Monovalent ionic components （e.g., Li） are not fractionated relative to chloride, while divalent ions （e.g., Rb） tend to be fractionated into the liquid phase. Fe/Cl is not significantly fractionated between vapor and brine, which may be caused by speciation of iron chloro complexes in Cl-bearing hydrothermal fluids（see text for more details） . Bischoff and Dickson, 1975; Mottl and Holland, 1978; Seyfried and Mottl, 1982; Mottl, 1983; Reed, 1983; Bowers and Taylor, 1985; Seyfried, 1987; Seyfried et al., 1991; Shock, 1992; Saccocia et al., 1994 showing relationships between temperature and equilibrium H2 concentrations during serpentinization of olivine. Equilibrium H2 concentrations in fluid increase with decreasing temperature and aSiO2 （aq） at higher temperatures than olivine-serpentine-brucite invaliant point （1-2） . In contrast, they decrease despite decreasing temperature and aSiO2
（aq） at lower temperature （2-3） due to kinetic inhibition and distribution of Fe 2＋ into brucite solid solution. 
